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manner suggested by Mosenthal with the patient on the standard 
diet. The writer prefers to keep the patient on the diet for two days 
and collect the data during the second twenty-four-hour period. 

The clinician now always has the means at hand to collect data 
from which he can evaluate separately the various functions of the 
kidney and from them reason back to the lesion. More important 
than this, the patient’s dietary regimen may be made to fit his 
ability to eliminate, and unnecessary restrictions of protein, water 
and salt can be avoided. 

LOWERED VITAL CAPACITY OF THE LUNGS IN A CASE 
OF PRIMARY HEPATIC TUMOR WITH PULMONARY 

METASTASES. 

By Richard M. McKean, M.D., 
DETROIT. MICH. 

(From the Medical Service of the Peter Bent Brigham Hospital, Boston, Mass.) 

The following case, which came under observation in the medical 
ward of the Peter Bent Brigham Hospital, illustrates a condition 
of considerable rarity and presents several features of clinical as 
well as pathological interest. 

The patient, an unmarried seamstress, aged sixty years, first was 
seen in the outdoor department of the Peter Bent Brigham Hospital 
(P. B. B. H., O. D. D., No. 59170) October 2,1919, where she came 
complaining of pain and stiffness in both knees of fourteen years’ 
duration, accentuated by motion. She was still able to get about 
unaided except for the occasional use of a cane. An incidental 
complaint was that of occasional colicky pains over the upper abdo¬ 
men, radiating into the back, of ten years’ duration, never accom¬ 
panied by jaundice, occurring most often at night, with rare vomit¬ 
ing. Physical examination at that time showed a blood-pressure 
of 230 systolic and 124 diastolic, with a coincident mild cardiac 
hypertrophy, and a soft-blowing systolic murmur not transmitted 
to the axilla. The knees presented a slight boggy, periarticular 
swelling, with some pain on manipulation. Lungs, abdomen and the 
remainder of the examination were reported negative. The urine 
was normal. She was given potassium iodide and put on a low 
protein, salt-poor diet. Roentgenograms of both knee-joints were 
taken which showed definite hypertrophic arthritic changes involv¬ 
ing the spine and tuberosities of the tibiae and condyles of the femurs. 
Throughout that month and the next, she continued under this 
regimen, with the addition of baking and massage, and reported some 
improvement in her knees. Only on one occasion did she complain 
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of a slight cough, which promptly subsided. Two and a half 
months later she had developed tiredness, palpitation and a slight 
dyspnea on exertion, which apparently were taken as manifestations 
of her cardiovascular condition, and nitroglycerin, .06 mg., t. i d., 
was prescribed, with subsequent improvement, though she contin¬ 
ued to fatigue easily. 

Thereafter her course was uneventful, until August 25, 1920, 
when she returned with her former complaints, and in addition 
mentioned that she had been expectorating small amounts of blood- 
streaked sputum occasionally at night. Flat and stereoscopic 
roentgenograms of the chest (Fig. 1) were taken with the following 
report: “ The chest is symmetrical with a normal diaphragm, which 

Fig. 1.—Roentgenogram of the chest, taken August 27, showing marked increased 
infiltration about the roots of both lungs, and metastases into the lung fields them¬ 
selves, the latter being more numberous in the lower lobes, though the original 
plates show a definite upper lobe metastasis as well. 

moves freely during respiration. The trachea is in the midline. 
There is a marked increase in the density of the root shadows, 
especially on the right side, which definitely shows glandular 
enlargement. There is a bilateral ‘ spotty’ consolidation throughout 
both lungs, most marked in the lower lobes. This consolidation 
has every appearance of being metastatic malignancy and not 
tuberculosis.” Barium studies of the gastro-intestinal tract, 
instituted thereafter in search of a primary source, were entirely 
negative, and as the patient was commencing to have more copious 
hemoptyses, she was sent into the hospital on September 16. 

An additional and more complete history relative to her pulmo¬ 
nary condition gave a present illness of one month’s duration, the 
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chief symptoms of which were an increasing sense of “tightness” 
in the chest, some “wheezing” on breathing, progressing dyspnea, 
occasional slight hemoptyses and insomnia. With these were 
associated increasing weakness and a loss in weight of about twenty 
pounds. 

Family History. Her father and both paternal grandparents 
had died in middle age of tuberculosis. Her mother died at forty- 
seven of “shock.” 

Marital History. The patient was single and of abstemious 
habits. She had always lived in Boston or vicinity. 

Past History. Measles at six, “intermittent fever” at six¬ 
teen, and malaria at forty-six were her only acute infections. 
Following vague pelvic symptoms she was operated upon about ten 
years ago and double oophorectomy and hysterectomy were per¬ 
formed, and she was told that gall-stones were found in the gall¬ 
bladder, but that her condition prevented further investigation. 
Otherwise, there was nothing of importance in her history, except 
for a long-standing nocturia and the previously mentioned arthritis 
in the knees. 

Physical Examination. Showed a well-developed and rather 
undernourished adult female of sixty-one years, lying comfortably 
in bed without pain or dyspnea and mentally cooperative. Skull, 

scalp, hair, face and skin were negative. Eyes were normal except 
for a slight irregularity of the pupils and a temporal hemianopsia, 
probably explained by a partially formed cataract in the right eye. 
Ophthalmoscopic examination was negative. Ears, nose, mouth 
and lips were normal. Teeth showed a few of the upper incisors 
remaining; the lowers were missing. Tongue, tonsils, pharynx 
and neck were normal. A persistent huskiness was noted in the 
patient’s voice, which she said had always been present. The 
thorax was symmetrical and expanded equally on both sides; no 

abnormalities were noted. The heart showed the left border of 
dulness 10 cm. from the midsternal line and the right border of 
dulness at the right sternal margin; the supracardiac dulness was 
not increased. Sounds were regular and of good quality, and there 
was a soft-blowing systolic murmur best heard at the apex. Pul¬ 
monary and aortic second sounds were somewhat accentuated. 
The vessels were relatively normal. Blood-pressure: systolic, 180; 
diastolic 90. Lungs, tactile and vocal fremitus were well trans¬ 
mitted and breath sounds were bronchovesicular throughout both 
lungs. Percussion showed questionable small areas of dulness 
posteriorly, most marked in the region of the hila. Fine crepitant 
rales were heard throughout the left lung and there were a few fine 
moist rales at the right base behind and over the right lower chest 
anteriorly. The right border of the diaphragm was higher than the 
left and expansion of the bases was only fair. The abdomen was 
reported negative, except for the epigastrium and right hypo- 
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chrondrium, over which there was an increased resistance to palpa¬ 
tion, with the sensation of an underlying mass, the character of 
which, however, could not be determined on account of the rigidity 
of the abdominal musculature. Since the liver dulness extended 
from the sixth rib above to three finger-breadths below the costal 
margin it was felt that there was an enlargement of that organ. 
Gall-bladder, spleen and kidneys were not palpable. There was no 
peripheral adenopathy and the bones and extremities were not 
remarkable. Vaginal and rectal examinations revealed no pathol¬ 
ogy, except that the fundus uteri could not be felt. 

Clinical Course of the Disease. Subsequent examinations by 
various members of the house and visiting staff bore out the entrance 
physical findings. However, as palpation of the mass in the right 
upper quadrant was so unsatisfactory and enlargement of the right 
kidney could not be ruled out, pyelograms and cystoscopic studies 
were suggested for this purpose. The latter showed no evidence of 
genito-urinary lesions and the former demonstrated both kidneys 
in normal position with normal pelves and ealices. Incidentally 
multiple gall-stone shadows were seen overlying the right kidney 
shadow and there was a distinct sacralization of the fifth lumbar 

vertebra. 
Subjectively, for the succeeding three weeks, the patient’s 

condition changed very little, except for a gradually increasing 

weakness. She continued to expectorate varying amounts of a 
more or less blood-streaked sputum, and although during the first 
ten days she lost about six pounds in weight, in the following week 
she regained one and one-half pounds. The number and location 
of rales heard over both chests varied considerably from one exami¬ 
nation to the next, but breath sounds over the left lung had become 
distinctly cog-wheel in character. 

A note by Dr. Henry A. Christian on October 7 follows: “The 
epigastrium down to a point two fingers above the navel is elevated 
by a mass which moves distinctly with respiration. It has a fairly 
distinct lower rounded border. It can be traced across the abdomen 
from the left costal margin in the anterior axillary line to the right 
flank at the level of the anterior-superior spine of the ileum. The 
mass is firm. The surface is smooth. It seems to be an enlarged 
liver. The gall-bladder cannot be felt.” 

Further roentgen-ray examination of the chest at this time (Fig. 
2) showed the condition there to be considerably more advanced 
than before, with increased density of the glands about the left 
hilum. 

From this point the patient’s condition became progressively 
worse. On October 18 she complained of loss of appetite, which to 
that point had been sustained, and of a sensation of “choking up” 
in the chest, with expectoration of larger quantities of blood. There 
were now numerous crepitant rales throughout both lungs, moist 
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rales at the bases and friction rubs in either axilla. The liver 
enlargement remained as noted above. By October 27 insomnia 
became a prominent symptom, chest pain and respiratory difficulty 
were much more marked and the voice became increasingly husky, 
for which laryngoscopic examination revealed no cause. Repeated 
vaginal and rectal examinations had continued negative and other 
signs were as above. Thereafter the various factors increased in 
intensity, and the patient died, apparently of respiratory failure, 
at 1.30 a.m., November 1, her forty-seventh day in the hospital. 

Temperature. The mprning temperature varied from 96.8° to 
99°, averaging 98°, while the evening temperature varied from 98° 
to 100.2° averaging slightly over 99°. 

Fig. 2.—Taken October 7, showing the metastases much more numerous, and the 
root infiltration more extensive than on the first plate. 

Pulse averaged 90 until the last ten days in the hospital, after 
which it underwent a steady increase, reaching 130 on the four days 
preceding exodus. 

Respiration remained at 20 per minute until one week preceding 
death, at which point it suddenly rose to 35 and remained between 
30 and 40 until the end. 

Weight fell steadily but for one transient rise, from 63.6 kg. at 
entrance to 58.3 kg. one week before exit. 

Bloodr-pressure. Weekly determinations showed systolic readings 
varying from 180 to 200 during the first two weeks and from 158 
to 174 in the last five weeks, and diastolic from 90 to 110 during the 
first period and from 70 to 90 in the latter. 
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Vital Capacity of the Lungs. As compared with a normal of 3120 
cc for a person of the patient’s sex, age, height and weight her vital 
capacity was 1200 cc (41.5 per cent) five days after entry, rose to 
1300 cc at the end of three weeks and fell to 800 cc ten days before 
death. From that time on her bodily discomfort was too great to 
permit of further trials. 

Clinical Pathology, (a) Blood Wassermann negative. 
(b) Phenolsulphonephthalein output normal. 
(c) Gastric analysis showed a normal acidity curve. Benzidine 

test for occult blood was negative in all specimens and microscopical 
examination revealed no abnormalities. 

(d) Sputum examinations, made at least bi-weekly, showed 
almost routinely a frothy, watery material, streaked with fresh 
blood and a stringy mucopurulent substance. Careful search for 
tubercle bacilli or bits of tumor tissue were consistently without 
positive results; organisms were present in moderate numbers, the 
predominating type being Gram-positive cocci, arranged in pairs 
and chains of varying lengths. 

(e) Stool examination was constantly negative. 
(/) Blood: Hgb. (Tallquist) varied from 80 per cent on entry 

to 65 per cent two days before exodus. White blood cells varied 
from 6000 on first count to 9200 on the evening before death, with 
a tendency toward a gradual slow rise. Red blood cells remained, 
within limit of error, at 4,300,000 during the entire course. Smear 
done on entry showed a normal differential count, and no abnor¬ 

malities in shape, size or color of red blood cells. 
(g) Urine showed no fixation of specific gravity and was negative 

for albumin, sugar and important sedimentary findings, except 
after cystoscopy, when a large trace of albumin appeared and the 
sediment showed a large number of red blood cells. 

The antemortem diagnosis, therefore, on the basis of the above 
was metastatic malignancy of the liver and lungs; primary source 
undiscovered. 

Pathology. Autopsy performed thirteen hours post mortem by 
Dr. Victor C. Jacobson shows the following findings: 

General external examination is essentially negative except for 
a rather pendulous abdomen, marked by many lineee atrophica:. 

Peritoneal cavity shows no free fluid. The omentum is firmly 
adherent to the peritoneum along the line of the abdominal scar. 
The liver is very prominent, being pushed downward and forward, 
its lower border 15.5 cm. below the xiphoid and 7 cm. below the right 
costal margin. The spleen is covered by the left lower ribs. The 
appendix, uterus, tubes, and ovaries are not present, only a short 
cervical stump remaining. The diaphragm is on a level with the 
lower border of the third rib on the right and with the fourth rib 
on the left. The mesenteric lymph nodes are very small and lie 
embedded in much mesenteric fat. 
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Pleural cavities are practically obliterated by the adhesion of the 
lungs to the parietal pleurae, which is rough and nodular from the 
presence of innumerable, irregularly rounded projections of tumor, 
varying in size from that of a pinhead to that of the largest on the 
diaphragmatic pleura, which is about 2 x 3 x 3 cm. These nodules 
are dark red, streaked with white, very firm and usually surrounded 
by radiating, dilated veins. In the right cavity 250 cc and in the 
left 150 cc of a blood-tinged fluid is found. 

Mediastinum. The under surface of the sternum is studded with 
tumor nodules 0.2 to 2 cm. in size. The mediastinal fat is of normal 
amount and shows no tumor growths. The organs are in normal 
position. 

Pericardial cavity is normal. 
Heart shows nothing of importance. 

Fig. 3.—Photograph of the liver tumor (much reduced) showing extension into a 
hepatic vein. 

Lungs. The right and left lungs weigh 710 and 705 grams 
respectively, are similar in appearance and of about half their normal 
size. The pleural surfaces are rough and nodular, due to the 
presence of a large number of rather hard, pale white, circum¬ 
scribed growths, varying in size from 1 mm. to 2 cm. and projecting 
about 3 mm. above the surface. These are found all over the 
pleura, and while the lymphatics are fairly prominent, these tumors 
do not seem to be intimately connected with them. About many 
are radiating, dilated venules. Between these nodules the tissue 
is rather elastic, slightly crepitant and grayish red. The glands 
at the hila and also at the bifurcation of the trachea are 1 to 2 cm. 
in size, many are very firm, and on section are opaque white, 
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streaked with red. A lateral incision in each lung (Fig. 4) shows a 
widespread distribution of the tumor nodules, similar to those on 
the pleural surfaces. They vary in size as in the pleura and are 
diffusely distributed throughout the lung lobules. Many are 
colored with carbon pigment or surrounded by a narrow black ring 
of anthracosis. The tumor growths appear to arise chiefly in the 
small arterioles and the picture is much different from that of 
metastasis by way of the lymph stream. The tissue between the 
tumors varies in color from gray to deep red and in consistence 
from elastic to firm and meaty. Thrombi occlude many of the 

Fig. 4.—Photograph of section through right lung, showing metastatic nodules. 

arterioles, but the larger vessels are empty. In some of the bron¬ 
chioles, dark red blood clots are found in which are small particles 
of opaque-white tissue, suggesting tumor. The trachea shows 
moderate injection of the mucosa. 

Spleen is about twice its normal size, dark red and firm. 
Gastro-intestinal tract is normal. 
Pancreas is dark red and rather soft in consistence. The pan¬ 

creatic duct is dilated, but there is no bile-staining, stone or plug 
of any kind. The lobules are well marked but hemorrhage has 
occurred between practically all, with some staining of the lobules. 

vol. 1G3, no. 5.—may, 1922 24 
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No fat necroses are seen and the pancreatico-duodenal artery is 
normal as far as can be dissected. 

Liver is much enlarged (weight 2360 grams), particularly in its 
right lobe, which on its lateral and posterior surfaces is firmly 
adherent to the diaphragm. This is due to the presence of a mass 
occupying about half of the right lobe and extending outward so 
that a protuberance with pearly white borders and a dark red, 
depressed central portion projects about 1 cm. above the surface 
over an area about 12 cm. in diameter, forming a growth shaped 
more or less like a group of rosettes. The diaphragm appears to be 
invaded and streaks of grayish-white, very probably tumor tissue, 
run from the liver tumor to the large nodules on the pleural surface 
of the diaphragm. Sections through the liver (Fig. 3) at various 
angles show that the gross tumor is limited to the large mass in the 
right lobe, the remainder of the organ having only a moderate 
“nutmeg” appearance. This tumor is fairly well circumscribed 
and its greatest diameter is i5 cm. It is of almost cartilaginous 
hardness and has no definite capsule, though clearly rounded edges. 
There is a distortion of the liver lobules adjoining it, probably due 
to pressure. The tumor is not bile-stained and there is no gross 
evidence of bile stasis. Dissection shows that the larger bile ducts 
leading to the tumor abruptly stop when the tumor is reached. 
Small branches of the hepatic vein in the vicinity of the tumor 
contain thrombi and a few of them flecks of grayish-white, quite 
firm tissue, possibly tumor. The ducts and vessels of the rest of the 
liver show no lesion. 

Gall-bladder is but 0.5 cm. from the tumor, but its mucosa moves 
freely over the subjacent tissues and appears normal. Eight black, 
faceted calculi, 1.5 cm. in size, lie free in the gall-bladder. The 
cystic, hepatic and common ducts in the porta hepatis show no 
stones or tumor. Two lymph glands at the junction of the cystic 
and hepatic ducts are enlarged and firm, but are pale and do not 
appear to contain tumor. 

Kidneys show nothing of importance except two small cysts in 
the substance of the cortex of the right kidney. 

Genitalia. Only the stump of the cervix remains and a red, 
pedunculated polyp, 2 x 0.5 cm., is attached to the midportion of 
the cervical mucosa, bathed in a reddish, mucoid secretion. 

Aorta shows moderate intimal thickening of the arch; the vena 
cava inferior contains no thrombi. 

Microscopic Examination. Heart. A fairly large area of a section 
through the left ventricle shows degeneration of the muscle fibers 
and replacement by young fibroblasts and congested capillaries. 

Lung. There are two sections showing processes that are alike. 
These are for the most part filled with tumor that appears as nests 
of epithelial cells surrounded by a connective stroma and as cavities 
lined by epithelial cells of several layers of thickness. Most of 
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these cavities show a tendency in their walls to grow in toward the 
center, giving the appearance of an adenocarcinoma. Tumor cells 
are seen to plug many of the veins. Mitotic figures are numerous. 
The remaining portions of the sections show congestion of the 
alveolar capillaries and many small areas of organizing pneumonia. 
Large numbers of desquamated epithelial cells and a few poly¬ 
morphonuclear leukocytes are seen in many alveoli. A few of these 
contain plugs of fibrin and invading fibroblasts. A section of the 
trachea and attached lymph node shows no tumor. 

Lymph node (bronchial) is surrounded by a thick capsuld and 
contains abundant carbon pigment. The central portion shows an 
extensive invasion of tumor, the cells and their arrangement being 
similar to the tumor elsewhere. 

Diaphragm. The section consists of striated muscle and tumor. 
The muscle fibers in the region of the tumor are replaced by hya- 
linized fibrous tissue. Sections of dense fibrous tissue that have 
become hyalinized in places contain many irregular cavities filled 
with tumor cells. 

Spleen. That of chronic passive congestion. 
Liver. There are four sections showing processes more or less 

alike. The more conspicuous of these are the numerous foci of 
tumor cells. These appear as elongated and cuboidal epithelial 
cells, basic stained, having large, finely granular nuclei and a narrow 
rim of clear cytoplasm. While some of the cells are loosely scattered 

the tendency is for them to form columns, supported by delicate 
fibrous strands. In places there are wide trabecula? of connective 
tissue. In the portal areas there is a proliferation of fibrous tissue 
and bile ducts. Many of the latter have an epithelial lining several 
layers thick, partially occluding the lumen, while in others the 
epithelial cells have ruptured the basement membrane and invaded 
the surrounding connective tissue stroma. The tumor cells in 
general are in every respect similar to those of the bile capillaries, 
a feature which indicates the origin of the tumor. There is pressure 
atrophy of many of the liver cells as a result of the tumor invasion 

and marked congestion of the sinuses. Many show necrosis, partic¬ 
ularly about the central areas, where many polymorphonuclear 
leukocytes are seen in the sinuses. Other liver cells show tre¬ 
mendous fatty infiltration. Some of the smaller branches of the 
hepatic veins contain tumor. 

Kidney. There is but one section, that showing the picture of a 
chronic passive congestion with thickening of the capsule. There 
is connective tissue increase and slight thickening of the glomerular 
capsule with atrophy of the tufts beneath it. In this region two 
or three groups of tumor cells are seen, both as irregular tubules 
and as small nests in the connective tissue. A small hemorrhagic 
infarct is present in the cortex of the kidney. 

Pancreas shows acute hemorrhagic necrosis, probably agonal. 
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Anatomical Diagnosis. Massive adenocarcinoma of the liver 
(primary), with metastases to the lung, pleurae, mediastinal lymph 
nodes and kidney. Pleural effusion (bilateral). Acute hemor¬ 

rhagic pancreatic necrosis. Chronic fibrous myocarditis. Chole¬ 
lithiasis. Cervical polyp. Absence of uterus, tubes, ovaries and 
appendix (operative). 

Discussion. The raison d'etre for the report of this case lies not 
so much in the underlying pathology which it presents as in the 
interesting clinical features which make it, I believe, unique among 

cases of this variety. 
Primary carcinoma of - the liver is relatively a rare tumor, its 

average incidence in the autopsy rolls of ten of the world’s largest 
clinics being about one in every thousand autopsies. Eggel1 
reviewed 163 cases reported up to 1901 and some 150 have been 
added since by various writers, especially Fischer,2 Acland and 
Dudgeon,3 Pepere,4 Dibbelt,5 Oertel,6 Colwell,7 Polak-Daniels,8 
Wegelin,9 Grawitz,10 Gravina,11 Herxheimer,12 Hawes,13 Cade,14 
Loehlein,16 Wheeler,16 Karsner,17 Goldzieher and v. Bokay,18 Amlin- 
ger,19 Winternitz,20 Okazski,21 Muir22 and Milne.23 

Generally speaking, from the standpoint of morbid anatomy, 
primary carcinoma of the liver arises from a proliferation of the 
liver cells or from the cuboidal or columnar epithelium of the 
intrahepatic bile ducts. They are divided broadly into three 
groups: (a) Nodular, resembling multiple secondary nodules, 
except that no primary focus can be found, and constituting, in 
Eggel’s careful review, 64.6 per cent of his cases; (6) massive, 
consisting of a large white or yellowish “mother-tumor,” occurring 

1 Beitr. z. path. Anat. u. Physiol., Jena, 1901, 30, 506. 
2 Virchow’s Arch. f. path. Anat., 1903, 174, 545-563. 
3 Lancet, 1902, 2, 1310. 
4 I Tumori malign Primarii del Fegato, 1902, p. 171. 
5 Ueber hyperplas., adenom. u. prim. Krebs der Leber, Greifswald, 1903, F. W. 

Kunike, p. 61. 
6 Virchow’s Arch. f. path. Anat., 1905, 158, 499-515. 
7 Arch. Middlesex Hosp., London, 1905, 5, 123-141. 
8 Ztschr. f. Krebs forsch., Berlin, 1905, vol. 28. 
9 Virchow's Arch. f. path. Anat., 1905, 179, 95-153. 
10 Deutsche, med. Wchnschr., 1905, 31, 284. 
11 Gazz. internaz. d. Med., 1905, 8, 63-65. 
12 Centralbl. f. allg. Path. u. path. Anat., Jena, 1906, 17, 724. 
13 St. Bartholomew’s Hosp. Rep., 1905, London, 1906, 41, 161. 
14 Lyon m6d., 1908, 110, 785-789. 
15 Beitrag. z. path. Anat., etc., Jena, 1907, 42, 531-558. 
16 Guy’s Hosp. Rep., London, 1909, 68, 225-244. 
17 Arch. 'd. Med., 1911, 8, 238-261. 
18 Virchows Arch. f. path. Anat., 1911, 203, 75-131. 
19 Primary Carcinoma of Liver with Metastasis to the Lungs, Bonn, 1911, J. 

Trapp. 
20 Johns Hopkins Hosp. Rep., 1916, 17, 143. 
21 Sei-I-Kwai Med. Jour., Tokyo, 1915, No. 1, vol. 34. 
22 Jour. Path, and Bacteriol., 1908, p. 287; 1911, p. 389, 

23 Ibid., 1909, p. 348, 
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usually in the right lobe and forming 23 per cent of Eggel’s cases; 
and (c) diffuse, wherein the growth extends widely throughout the 
organ, perhaps without gross increase in its size, histogenetically 
practically always spheroidal-cell in type, and numerically compos¬ 
ing 12 per cent of the cases. Sauborin,24 Hanot and Gilbert25 and 
others have attempted to add a fourth group, “ cancer avec cirrhose,” 
but since cirrhosis is so frequent an occurrence in all groups (various 
observers reporting it in one-quarter to one-half of all cases), this 
close interrelation to the original three seems to make this addition 
superfluous. 

Eggel classes but 27 of the 117 cases which are described micro¬ 
scopically as of the massive type, and of these but 3 (or less than 
3 per cent) are considered to be of bile-duct origin. Other observers, 
among whom are Herxheimer,12 and B. Fischer,2 have contended 
that 50 per cent of the cases classed by this author as of liver-cell 
origin are in reality bile-duct cancers; but their arguments are un¬ 
convincing, hence for the present at least we will abide by the opinion 
of the original observer. 

Unfortunately, however, a grouping of the hepatic carcinomata 

on this basis is not as simple as these headings might lead us to 
believe, for there is a pronounced overlapping throughout, and in 
addition there are further subheads separating “solid” and “ade¬ 

nomatous” tumors as well as those of liver-cell and bile-duct origin. 
Hence we shall not concern ourselves further with the vagaries of 
classification but rather proceed to a discussion of the case at hand. 

Etiologically we are on no more familiar ground than in malig¬ 
nancy elsewhere, though the relative frequency of an alcoholic 
history, as well as the common coincident hepatic cirrhosis, 
favors the view that, in a certain proportion at least, “we have a 
vicarious hypertrophy, which, from some unknown cause, proceeds 
past its goal and by atypical growth leads to the formation of a 
tumor ” (Orth,26 Schmeiden ;27) or, in the words of Rolleston,28 “ There 
is an acquired habit of proliferation of the liver cells which, starting 
as a compensatory hyperplasia and thus giving rise to multiple 
adenomata in cirrhosis, eventually becomes so excessive as to 
constitute carcinoma.” It is interesting that whereas gall-stones 
are so common a finding in carcinoma of the extrahepatic bile ducts 
and gall-bladder (in 80 to 90 per cent of cases according to most 
statistics), in the type under discussion they seem to be but occa¬ 
sional incidental occurrences, found in none of 41 cases and in but 
5 of 25 cases in the series reported from two large London hospitals. 
There are, of course, the usual references to trauma and heredity, 

24 Essai eur l’adenome du foie, Th. doct., Paris, 1881. 
25 fitudes sur Ies maladies du foie, Paris, 1888, p. 30. 
26 Path. Anat., 1887, s. 955. 
27 Virchow’s Arch., 1900, 154, s. 290. 

28 Diseases of the Liver, Gall-bladder and Bile Ducts, Macmillan, 1914. 
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and, under the latter, Hedinger29 cites an unusual pair of cases in 
which two sisters, aged seventy-one and seventy-seven years, came 
to autopsy in his clinic within the same week, each showing a definite 
primary carcinoma of the liver. However, aside from this single 
unique observation, the hereditary factor is more conspicuous by 

its absence than otherwise. 
Incidence, (a) Age: Although Eggel’s figures and those of the 

majority of writers on this subject show that a large majority of 
cases fall within the so-called “tropic of cancer,” Castle30 has 
reported 42 cases, all apparently authentic, and to these Griffith31 
has added 15 more, occurring under sixteen years. The relatively 
high incidence in the first year (28 per cent) points toward a possible 
congenital factor in many of these juvenile tumors. 

(6) Sex: Contrary to the finding in secondary carcinoma of the 
liver, but in keeping with cirrhosis itself, the male incidence definitely 
predominates (63 per cent in Eggel’s series). 

Location. Of the above-mentioned 27 cases of carcinoma of the 
massive type, 18 were in the right lobe alone, 6 in the left alone and 
3 showed a generalized infiltration. 

Clinical. Symptomatically there is an unusual uniformity in the 
list of complaints recorded, which consist in the main of general 
weakness, a sense of epigastric fulness proceeding later to epigastric 
or right upper quadrant pain, occasional dyspnea and often diarrhea. 
Physical examination reveals (a) jaundice, usually relatively mild, 
in about 60 per cent of the cases reported; (b) ascites, frequently 
hemorrhagic, in about 58 per cent; (c) edema, most often of the 
lower extremities, in 40 per cent; (d) splenic enlargement in 32 
per cent; and (e) fever, practically always of a very moderate grade, 
14 per cent; with (/) tenderness on pressure over the hepatic area 
in a large majority of cases. The postmortem evidence has rather 
frequently shown pulmonary metastases, contrary to the teachings 
of most text-books on the subject, but in no previous case which 
I have found has the new growth there been of sufficient extent or 
importance to have given abnormal findings on the physical examina¬ 
tion of the chest during life. 

With the rather sparse signs found over the chest in the present 
case, our first evidence of the real extent of the pulmonary process 
came from the observation of the pulmonary “vital capacity” of 
the patient or the volume in cubic centimeters of “the greatest 
possible expiration after the deepest possible inspiration,” as 
recorded on the ordinary water spirometer. It is a measurement, in 
short, of the depth to which the respiration can be increased. 
Peabody32 has recently given an admirable discussion of this subject 
with a thorough review of the literature on it. Normal standards 

29 Centralbl. f. allg. path. Anat., 1915, 27, 385. 
30 Surg., Gynee. and Obst., 1914, 18, 477. 
31 Am. Jour. Med. Sc., 1918, 79, 155. 

32 Oxford Medicine, 1910, 1, 599-609, 
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have been established for both sexes with respect to the individual 
surface area, as determined by the height and weight table of 
Du. Bois.33 Results in children and in individuals over forty have 
not been published, but from personal observation in a considerable 
number of the latter there seems to be a decrease normally to 75 to 
80 per cent of the normal standard for younger adults, as the tissue 
elasticity grows less. However, as the lowering of the vital capacity 
in the case under discussion was about 41 per cent of normal on 
entrance, it is seen that the change is pronounced enough to be a 
distinct guide in diagnosing the scope of the lung pathology, and this 
was further borne out by the continued fall as the process advanced 
clinically and roentgenologically. 

Summary: 1. The case under discussion is one of primary car¬ 
cinoma of the right lobe of the liver, originating from the epithelium 
of the intrahepatic bile ducts. 

2.. Metastases are demonstrated in the liver substance, in glands 
at the lung hila, in the kidney and seeded throughout the paren¬ 
chyma, pleurae and bloodvessels of both lungs. Numerous thrombi 
are found in the hepatic veins. 

3. Many, of the classical features of tumors of this type, i. e., 
the right upper abdominal quadrant pain, jaundice, ascites and 
edema, are lacking. The pulmonary symptoms, thoracic pain, 

dyspnea and hemoptysis, led to the patient’s entrance into the 
hospital and dominated the picture throughout, producing the most 
interesting phase of the case, the marked reduction in vital capacity 
as compared with the relative insignificance of the pulmonary signs. 
The change in vital capacity furnished the first real evidence of the 
extent of progress of the intrathoracic process, which was later 
demonstrated in the autopsy room. 

In conclusion, the writer wishes to acknowledge his obligation to 
Dr. Victor C. Jacobson for his kind assistance in the pathological 
study of the case. 

THE EARLY MANIFESTATIONS AND RATIONAL TREATMENT 
OF TABES DORSALIS. 

By Henry F. Stoll, M.D., 
ASSISTANT VISITING PHYSICIAN AND SYPHILOLOGIST TO THE HARTFORD HOSPITAL, 

HARTFORD. CONN. 

Our conception of tabes dorsalis, the most common of the chronic 
diseases of the spinal cord, has undergone many changes during 
recent years. That it was in some way related to syphilis was early 
recognized by Fournier and his contemporaries, but the fact that 

the common manifestations of syphilis had usually been in abeyance 

33 Arch. d. m5d„ 1916, 17, 855. 


